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DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the handling of object color component data 
corresponding to image data from which the influence of the lighting environment is 
eliminated. 

SOLUTION: Since the object color component data themselves cannot be displayed as 
imageslighting component data showing the influence of the lighting environment on 
images are selected in the storage of the object color component dataand the object color 
component data are composed with the lighting component data to generate data for 
thumbnail images (thumbnail data) (step ST1 19). The thumbnail data are stored in the 



header of a file for storing the object color component data (step ST120). In the 
regeneration of an imagea list of thumbnail images is displayed on the basis of the 
thumbnail dataand the section of the object color component data is performed by 
selecting a thumbnail image. Accordinglya subject shown by the object color component 
data can be easily recognizedand the handling of the object color component data can be 
facilitated. 
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CLAIMS 



[Claim(s)] 

[Claim l]An image managing device which manages data about a picturecomprising: 
A means to generate data of a thumbnail image reproducing a photographic subject which 
said object color component data shows from lighting component data in which influence 
which object color component data and lighting environment equivalent to image data by 
which influence of lighting environment was removed have on a picture is shown. 
A means to relate data of said thumbnail image with said object color component dataand 
to save it. 

[Claim 2]An image managing device which is the image managing device according to 
claim land is characterized by having further a means to receive selection of lighting 
component data used for generation of data of said thumbnail image from two or more 
candidates of lighting component data. 

[Claim 3]An image managing device with which it is the image managing device 
according to claim 1 or 2and said means to save is characterized by storing data of said 
thumbnail image in a header of a file which stores said object color component data. 
[Claim 4]The image managing device comprising according to any one of claims 1 to 3: 
A means for a means to generate data of said thumbnail image to reduce said object color 
component data according to size of a thumbnail imageand to generate reduced data. 
A means to compound said lighting component data to said reduced data. 

[Claim 5]An image managing device which is the image managing device according to 

any one of claims 1 to 4and is characterized by said means to save associating and saving 

two or more data and said object color component data of a thumbnail image. 

[Claim 6]A means to be the image managing device according to claim Sand to display 

said two or more thumbnail imagesAn image managing device having further a means to 

compound a means to receive selection of a thumbnail image of 1 from said two or more 

thumbnail imagesand lighting component data and object color component data which 

were used when generating data of said thumbnail image of land to generate image data. 

[Claim 7]A digital imaging device comprising: 

A means to acquire image data of a photographic subject. 

A means to generate object color component data equivalent to image data by which 
influence of lighting environment was removed from said image data. 
A means to generate data of a thumbnail image reproducing a photographic subject which 
said object color component data shows from lighting component data in which influence 
which said object color component data and lighting environment have on a picture is 



shown. 

A means to relate data of said thumbnail image with said object color component dataand 
to save it. 

[Claim 8] An image management method which manages data about a picturecomprising: 
A process of generating data of a thumbnail image reproducing a photographic subject 
which said object color component data shows from lighting component data in which 
influence which object color component data and lighting environment equivalent to 
image data by which influence of lighting environment was removed have on a picture is 
shown. 

A process of relating data of said thumbnail image with said object color component 
dataand saving it. 

[Claim 9] Are the recording medium which recorded a program which makes data about a 
picture manage on a computerand execution by a computer of said programA process of 
generating data of a thumbnail image reproducing a photographic subject which said 
object color component data shows from lighting component data which shows influence 
which object color component data and lighting environment equivalent to image data by 
which influence of lighting environment was removed have on a picture to said 
computerA recording medium performing a process of relating data of said thumbnail 
image with said object color component dataand saving it. 
[Claim 10] An image generating device which generates data of a thumbnail 
imagecomprising: 

A means to reduce object color component data equivalent to image data by which 
influence of lighting environment was removed according to size of a thumbnail 
imageand to generate reduced data. 

A means by which lighting environment compounds lighting component data in which 
influence which it has on a picture is shownand said reduced dataand generates data of a 
thumbnail image. 

[Claim 1 l]Are the recording medium which recorded a program which generates image 
data using a computerand execution by a computer of said programA process of 
displaying two or more thumbnail images on said computerand a process of receiving 
selection of a thumbnail image of 1 from said two or more thumbnail imagesA process of 
specifying object color component data which is equivalent to image data by which 
influence of lighting environment was removed based on said thumbnail image of 1A 
recording medium performing a process of compounding lighting component data which 
shows influence which lighting environment has on a picture to said object color 
component dataand generating image data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the art of managing the data about the 



picture of a photographic subject using a thumbnail image. 
[0002] 

[Description of the Prior Art]Conventionallyimage processing which corrects the tone 
and atmosphere of a picture is performed to the picture acquired as digital data by picture 
input devicessuch as a digital camera. Correction of the color based on a white balance is 
one of typical things of such processing. In the correction based on a white balancea 
picture is corrected so that a white object may look white based on the balance of the 
overall color of a pictureand therebythe influence of the color of the illumination light to 
a photographic subject is removed to some extent from a pictureand is corrected to the 
picture suitable for human being's vision. 

[0003] On the other handthe art which acquires the picture at the time of illuminating a 
photographic subject with various light sources in data processing is also proposed. In 
this artit asks for the data (henceforth "object color component data") which is equivalent 
to the spectral reflectance of a photographic subject aboutand the picture of the 
photographic subject under various lighting environment is reproduced by compounding 
the data of the illumination light to this data. 
[0004] 

[Problem(s) to be Solved by the Invention]Howeverunlike the usual image dataobject 
color component data is data which cannot be displayed as a pictureand turns into image 
data which can recognize a photographic subject only after is compounded with the data 
of the illumination light. Thereforewhen using object color component datait is necessary 
to guess what kind of picture it was from a file nameor to spend timeand to actually 
reproduce a picture. 

[0005]This invention is made in view of an aforementioned problemand an object of this 

invention is to make easy the handling of object color component data. 

[0006] 

[Means for Solving the Problem]The invention according to claim 1 is provided with the 
following. 

A means to generate data of a thumbnail image reproducing a photographic subject which 
said object color component data shows from lighting component data in which influence 
which object color component data and lighting environment which are the image 
managing devices which manage data about a pictureand are equivalent to image data by 
which influence of lighting environment was removed have on a picture is shown. 
A means to relate data of said thumbnail image with said object color component dataand 
to save it. 

[0007]The invention according to claim 2 is the image managing device according to 
claim land is further provided with a means to receive selection of lighting component 
data used for generation of data of said thumbnail image from two or more candidates of 
lighting component data. 

[0008]The invention according to claim 3 is the image managing device according to 

claim 1 or 2and stores data of said thumbnail image in a header of a file in which said 

means to save stores said object color component data. 

[0009]The invention according to claim 4 is provided with the following. 

A means to be the image managing device according to any one of claims 1 to 3 and for a 

means to generate data of said thumbnail image to reduce said object color component 



data according to size of a thumbnail imageand to generate reduced data. 
A means to compound said lighting component data to said reduced data. 

[0010]The invention according to claim 5 is the image managing device according to any 
one of claims 1 to 4and said means to save associates and saves two or more data and 
said object color component data of a thumbnail image. 

[001 1]A means for the invention according to claim 6 to be the image managing device 
according to claim Sand to display said two or more thumbnail imageslt has further a 
means to compound a means to receive selection of a thumbnail image of 1 from said two 
or more thumbnail imagesand lighting component data and object color component data 
which were used when generating data of said thumbnail image of land to generate 
image data. 

[0012]The invention according to claim 7 is provided with the following. 

A means to be a digital imaging device and to acquire image data of a photographic 

subject. 

A means to generate object color component data equivalent to image data by which 

influence of lighting environment was removed from said image data. 

A means to generate data of a thumbnail image reproducing a photographic subject which 

said object color component data shows from lighting component data in which influence 

which said object color component data and lighting environment have on a picture is 

shown. 

A means to relate data of said thumbnail image with said object color component dataand 
to save it. 

[0013]The invention according to claim 8 is provided with the following. 

A process of generating data of a thumbnail image reproducing a photographic subject 

which said object color component data shows from lighting component data in which 

influence which object color component data and lighting environment which are the 

image management methods which manage data about a pictureand are equivalent to 

image data by which influence of lighting environment was removed have on a picture is 

shown. 

A process of relating data of said thumbnail image with said object color component 
dataand saving it. 

[00 14] The invention according to claim 9 is the recording medium which recorded a 
program which makes data about a picture manage on a computerand execution by a 
computer of said programA process of generating data of a thumbnail image reproducing 
a photographic subject which said object color component data shows from lighting 
component data which shows influence which object color component data and lighting 
environment equivalent to image data by which influence of lighting environment was 
removed have on a picture to said computerA process of relating data of said thumbnail 
image with said object color component dataand saving it is performed. 
[0015]The invention according to claim 10 is an image generating device which 
generates data of a thumbnail image A means to reduce object color component data 
equivalent to image data by which influence of lighting environment was removed 
according to size of a thumbnail imageand to generate reduced dataLighting environment 



is provided with a means to compound lighting component data in which influence which 
it has on a picture is shownand said reduced dataand to generate data of a thumbnail 
image. 

[0016]The invention according to claim 1 1 is the recording medium which recorded a 
program which generates image data using a computerand execution by a computer of 
said programA process of displaying two or more thumbnail images on said computerand 
a process of receiving selection of a thumbnail image of 1 from said two or more 
thumbnail imagesBased on said thumbnail image of la process of specifying object color 
component data equivalent to image data by which influence of lighting environment was 
removedand a process of compounding lighting component data which shows influence 
which lighting environment has on a picture to said object color component dataand 
generating image data are performed. 
[0017] 

[Embodiment of the Invention]<l. The 1st embodiment > drawing 1 is a perspective view 
showing the whole digital camera 1 which is a digital imaging device concerning a 1 st 
embodiment of this invention. The digital camera 1 manages the data about picturessuch 
as generation of a thumbnail imageand reproduction of a picturewhile acquiring a picture. 
[0018]The digital camera 1 has the lens unit 1 1 which takes a photographand the body 
part 12 which processes the picture acquired as digital data by the lens unit 1 1 . 
[0019]The lens unit 1 1 has CCD1 12 which acquires the image of a photographic subject 
via the lens system 111 which has two or more lensesand the lens system 111. The 
picture signal outputted from CCD1 12 is sent to the body part 12. The finder 1 13 for a 
user to catch a photographic subject and ranging sensor 1 14 grade are also arranged at the 
lens unit 1 1 . 

[0020] When the flash plate 121 and the shutter button 122 are formedand a user catches a 
photographic subject via the finder 113 and operates the shutter button 122a picture is 
electrically acquired by the body part 12 CCD1 12. At this timethe flash plate 121 emits 
light if needed. CCD1 12 is an image pick-up sensor of three bands which acquire the 
value about each color of RGand B as a value of each pixel. 

[0021]Processing later mentioned in body part 12 inside is performedand the picture 
signal from CCD1 12 is memorized by the external memory 123 (what is called a memory 
card) with which the body part 12 is equipped if needed. The external memory 123 is 
taken out from the body part 12 by opening the lid of the body part 12 undersurface and 
operating the extraction button 124. The data memorized by the external memory 123 
which is a recording medium can be passed to other devicessuch as a computer formed 
separately. On the contrarythe digital camera 1 is able to read the data memorized by the 
external memory 123 with other devices. 

[0022] DrawinR 2 is a figure showing a situation when the digital camera 1 is seen from 
behind. The photoed picture is displayed in the center of the back of the body part 12or 
the display 125 of the liquid crystal which displays the menu to a user is formedand the 
manual operation button 126 for performing alter operation according to the menu 
displayed on the display 125 is arranged in the side of the display 125. Therebyit can be 
made to perform operation of the digital camera 1 setting out of a photographing 
conditionmaintenance of the external memory 123reproduction of the picture mentioned 
lateretc. The manual operation button 126 has four vertical and horizontal buttons and a 
central button. 



[0023] Drawing 3 is a block diagram showing the composition for performing processing 
which relates mainly to this invention among the composition of the digital camera 1 . 
[0024] Acquisition of a picture is performed by the lens system 1 1 1CCD1 12the A/D 
conversion part 1 1 5the shutter button 122CPU21ROM22and RAM23 among 
composition of being shown in drawing 3 . That isif image formation of the image of a 
photographic subject is carried out by the lens system 1 1 1 on CCD1 12 and the shutter 
button 122 is pushedthe picture signal from CCD1 12 will be changed into a digital image 
signal by the A/D conversion part 115. The digital image signal changed in the A/D 
conversion part 1 15 is memorized by RAM23 of the body part 12 as image data. Control 
of these processings is performed when CPU21 operates according to the program 221 
memorized in ROM22. 

[0025]Image processing is also performed by CPU21ROM22and RAM23 of the body 
part 12. Specifically according to the program 221 memorized by ROM22it processes to 
the image data from which CPU21 was acquiredusing RAM23 as workspace. 
[0026]The external memory 123 is connected with RAM23 and delivery of various data 
is performed based on the alter operation from the manual operation button 126. The 
display 125 displays the display of a pictureand the information to a user based on the 
signal from CPU21. 

[0027]The flash plate 121 is connected to CPU21 via the emission control circuit 
121aand when directions of the purport that the flash plate 121 is turned on are received 
from CPU21the emission control circuit 121a performs emission control so that the 
luminescent characteristic of the flash plate 121 may not vary for every photography. 
Therebythe spectral distribution (spectral intensity) of the light from the flash plate 121 is 
kept constant. 

[0028] Drawing 4 is a block diagram showing the composition of the function mainly 
realized by CPU21ROM22and RAM23 with other compositionand drawing 5 and 
drawing 6 are the figures showing the flow of photography and image processing. The 
difference image generation part 201 the object-color-component-data generation part 
202the thumbnail-data generation part 203the file creation part 204and the illuminating 
component data generating part 205 are the functions realized by CPU21ROM22and 
RAM23 grade among composition of being shown in drawing 4 . Hereafteroperation of 
the digital camera 1 is explainedref erring to these figures. 

[0029]Firsta flash plate takes a photograph in the state of ONand the picture (henceforth 
"the 1st picture") of the photographic subject which basked in flash light is acquired. That 
iswhile turning on the flash plate 121a picture is acquired in CCD1 12and the acquired 
picture (correctly picture signal) is sent to RAM23 from the A/D conversion part 1 1 Sand 
is memorized as the 1st image data 231 (step ST101). 

[0030]Nexta flash plate takes a photograph in the state of OFFand the picture (henceforth 
"the 2nd picture") of the photographic subject under the lighting environment which does 
not have flash light is acquired. That iswithout turning on a flash platea picture is 
acquired in CCD1 12and the acquired picture is sent to RAM23 from the A/D conversion 
part 1 1 Sand is memorized as the 2nd image data 232 (step ST102). 
[0031]These two photography is promptly performed like continuous shooting. 
Thereforethe photographing area of the 1st picture and the 2nd picture becomes the same. 
Two photography is performed on the conditions that shutter speed (reset time of 
CCD 1 12) and a diaphragm value are the same. 



[0032]Hereluminescence of the flash plate 121 is controlled by the emission control 
circuit 121a so that the spectral distribution of flash light becomes fixed. Drawing 7 is a 
figure showing the flow of operation of the emission control circuit 121a. 
[0033]In advance of photography in the case of photography with the flash plate ONthe 
emission control circuit 121a first starts the monitor of the charge voltages 
(namelyvoltage given to the flash plate 121) to the flash power source of the flash plate 
121 (step ST21). If it is checked that charge voltages have reached predetermined voltage 
(for example330V) (step ST22)electric power will be supplied to the flash plate 121 from 
a flash power sourceand luminescence will be started (step ST23). 
[0034]The emission control circuit 121a starts the monitor of emission time 
simultaneously with the start of luminescence (step ST24). Thena check of that 
predetermined time has passed since the luminescence start will stop luminescence (step 
ST26). (step ST25) 

[0035]Thusluminescence of the flash plate 121 is controlled to become fixed voltage and 
emission timeand the luminescent characteristic of the flash plate 121 does not vary for 
every photography. That isthe spectral distribution of the flash plate 121 is kept constant 
by the above-mentioned emission control. The spectral distribution of the flash plate 121 
is measured beforehandand is memorized by RAM23 (other memories of ROM22 grade 
may be sufficient.) as the flash plate part optical data 234. The relative spectral 
distribution (henceforth [ the spectral distribution normalized considering the maximum 
spectral intensity as 1 is saidand ] a "relative spectral distribution' 1 ) of flash light is 
correctly used as the flash plate part optical data 234. 
[0036]If the 1st image data 231 and the 2nd image data 232 are saved by two 
photography RAM23the difference image generation part 201 will subtract the 2nd image 
data 232 from the 1st image data 23 land it will ask for the difference image data 233 by 
it. The value of R of the pixel to which the 2nd picture correspondsGand B is subtracted 
from the value of R of each pixel of the 1st pictureGand B by thisrespectivelyand the 
difference image of the 1 st picture and the 2nd picture is obtained ( drawing 5 : step 
ST103). 

[0037]Nextthe ingredient which removed the influence of lighting environment from the 
picture using the difference image data 233 and the flash plate part optical data 234 by 
the object-color-component-data generation part 202 is called for as the object color 
component data 235and is saved RAM23 (step ST104). The object color component data 
235 is data which is substantially equivalent to the spectral reflectance of a photographic 
subject. Hereafterthe principle which asks for the spectral reflectance of a photographic 
subject is explained. 

[0038]Firstspectral distribution of the illumination light (illumination-light **** in the 
lighting environment containing a direct light and an indirect light from a light source.) 
which illuminates a photographic subject is set to E (lambda)Three basis function E\ 
(lambda)E 2 (lambda)E3 (lambda) and weighting factor epsilonjepsilo^and epsilon 3 are 
used for this spectral distribution E (lambda) [003 9] 
[Equation 1] 



[0040]It expresses and three basis function Si (lambda)S2 (lambda)S3 (lambda) and 
weighting factor sigmaisigma2and sigma3 are similarly used [ the spectral reflectance of 



the position on the photographic subject corresponding to a certain pixel (henceforth an 
"object picture element") ] for S (lambda)[0041] 
[Equation 2] 



[0042]Light I (lambda) (incident light when the filter in the lens unit 1 letc. are 
disregarded) which will enter into the object picture element on CCD1 12 if expressed 
[0043] 

[Equation 3] 



[0044]It is expressed. When the value about one color of R of an object picture 
elementGand B (henceforth an "object color") is rho c and makes spectral sensitivity of 
the object color of CCD1 12 Rc (lambda)value rho c is[0045] 
[Equation 4] 



[0046]It is alike and is led more. 

[0047] Value rho s to which the value of the object color of the object picture element of 
the 1st picture of the flash plate ON is rho c iand a difference image corresponds here 
when the value to which the 2nd picture of the flash plate OFF corresponds is rho C 2[0048] 
[Equation 5] 



[0049]It becomes. Ii (lambda) is a light which enters into an object picture element in the 
case of the flash plate ONand epsilonnepsilon^and epsilono are the weighting factors of 
the basis function about the illumination light containing flash light. Similarly^ (lambda) 
is a light which enters into an object picture element in the case of the flash plate OFFand 
epsilon2iepsilon 2 2and epsilon 2 3 are the weighting factors of the basis function about the 
illumination light which does not contain flash light. epsilon S j (i= 123) is (epsilonn- 
epsilon2i). 

[0050]In several Sbasis function Ei (lambda) and Sj (lambda) are the functions defined 
beforehandand spectral sensitivity Rc (lambda) is a function which can be beforehand 
searched for by measurement. These information is beforehand memorized by ROM22 
and RAM23. It is [ in / on the other hand / two photography ] shutter speed (.). Or a 
difference image which reset time and a diaphragm value of CCD1 12 were controlled 
identicallyand subtracted the 2nd picture from the 1st pictureSince it is equivalent to a 
picture influenced only by change of lighting environmenti.e.a picture which makes only 
flash light an illumination light sourceweighting factor epsilon S i can be drawn from a 
relative spectral distribution of flash light with a technique mentioned later. 
[0051]Thereforein an equation shown in several 5unknowns are only three weighting 
factor sigmaisigma 2 and sigma3. It can ask for an equation shown in several 5 about each 
of three colorsR in an object picture elementGand Band three weighting factor 
sigmaisigma2and sigma 3 can be calculated by solving these three equations. That isa 
spectral reflectance of a position on a photographic subject corresponding to an object 
picture element is obtained. 



[0052]Nextthe technique of calculating weighting factor epsilon S j is explained. A 
difference image is equivalent to a picture which makes only flash light illumination light 
like previous statementand a relative spectral distribution of illumination light in a 
difference image is known. On the other handa field on a photographic subject far from a 
flash plate has a degree smaller than a field near the flash plate 121 which receives flash 
light. Thereforein a difference imagea further position from the flash plate 121 usually 
appears darkly. 

[0053]Thena value of these weighting factors is fluctuated in proportion to luminosity of 
an object picture element (or field centering on an object picture element) in a difference 
imagekeeping constant relative relation of a value of three weighting factor 
epsilon s iepsilon S 2and epsilon S 3. That iswhen luminosity of an object picture element in a 
difference image is smalla value of weighting factor epsilon s iepsilon S 2and epsilon S 3 is 
determined as a small valueand when luminosity is largea value of weighting factor 
epsilon s iepsilon S 2and epsilon S 3 is determined as a big value. Relative relation of three 
weighting factor epsilon s iepsilon S 2and epsilon S 3 Three basis function Ei (lambda)It is 
asked beforehand for a weighted sum of E2 (lambda) and E3 (lambda) to be proportional 
to spectral distribution of flash lightand proportionality of luminosity and weighting 
factor epsilon s j is beforehand searched for by measurement. 

[0054] Weighting factor epsilon S i is a value which shows spectral distribution of flash 
light irradiated by position on a photographic subject corresponding to an object picture 
elementand is a value which shows spectral distribution of a changing amount of 
illumination light with the flash plate 121 between the 1st picture and the 2nd picture. 
Thereforeprocessing which calculates weighting factor epsilon S j from the flash plate part 
optical data 234 is equivalent to processing which calculates a spectrum changing amount 
of lighting environment (illumination light) with the flash plate 121 from a relative 
spectral distribution of flash light. 

[0055]While the object-color-component-data generation part 202 of the digital camera 1 
refers to a pixel value and the flash plate part optical data 234 of the difference image 
data 233 based on the above principleit asks for a spectral reflectance (weighting factor 
sigmaisigma2sigma3) of a position on a photographic subject corresponding to each pixel. 
A spectral reflectance of a photographic subject is equivalent to image data by which 
influence of lighting environment was removedand is memorized by RAM23 as the 
object color component data 235 (step ST104). 

[005 6] When the object color component data 235 is called forthe reduced data generation 
part 203 1 of the thumbnail-data generation part 203 The object color component data 235 
is reduced according to size (for examplefixed small size of 150x100 pixels) of a 
thumbnail image mentioned laterand reduced data is generated (step ST105). The object 
color component data 235 is the set of a weighting factor to each pixeland a set of a 
weighting factor for thumbnail images is generated as reduced data by thinning out a 
pixel at a predetermined rate. 

[0057]Generation of reduced data will display a list of lighting (namelylighting 
component data 236) used in order to generate a thumbnail image mentioned later on the 
display 125 (step ST 106). Drawing 8 thru/or drawing 1 1 are the figures showing a screen 
of the display 125 at the time of choosing lighting. Drawing 8 is a menu screen of 
lighting selection. Temporary selection of the item of a "parameter"O.K.and "Cancel" is 
made by operation of a button of right and left of the manual operation button 126and a 



number is chosen with an up-and-down button in an item of a "parameter." In other 
itemsselection is become final and conclusive with a central button. 
[0058]If "standard lighting" is chosen in drawing 8 (step ST1 1 l)a screen shown in 
drawing 9 will be displayed (step ST1 14). In drawing 9 D65 light source(general standard 
light source)D50 light source(standard light source of Japanese Federation of Printing 
Industry Workers' Unions)etc. which are beforehand memorized as standard by the 
digital camera 1 are made selectable. When "registered lighting" is chosena screen shown 
in (Step ST1 1 1) and drawing 10 is displayed (step ST1 14). A list of lighting registered by 
user is shown by drawing 10 . A registration method of lighting is mentioned later. When 
a "color temperature" is chosen in drawing 8 a screen shown in (Step ST1 12) and drawing 
11 is displayed (step ST1 15). In drawing 11 a color temperature is made selectable at 
1000K interval between 2000K-10000K. When "lighting at the time of photography" is 
chosen on a screen shown in drawing 8 g eneration of a thumbnail image under (Step 
ST1 13) and lighting at the time of photography is performed. 
[0059] When a number of lighting is chosen on a screen shown in drawing 9 thru/or 
drawing 1 1 (step ST1 1 1ST1 12) and "O.K." is chosen further (step ST1 16)from 
RAM23the lighting component data 236 equivalent to lighting of a parameter reads to the 
thumbnail-data generation part 203and is ****(ed). The lighting component data 236 is 
data used since it has influence of specific lighting on a thumbnail imageand is data of 
spectral distribution of illumination light irradiated by photographic subject. 
[0060]The synchronizer 2032 of the thumbnail-data generation part 203 compounds 
reduced data and the selected lighting component data 236and generates data (henceforth 
"thumbnail data") of a thumbnail image (step ST1 19). The lighting component data 236 
serves as weighting factor epsilonj at the time of expressing spectral distribution of 
illumination light as a weighted sum of a basis functionepsilo^and epsilo^as shown in 
several 1 . And an operation shown by several 3 using weighting factor sigmai of each 
pixel in reduced datasigma2sigma3and weighting factor epsiloniepsilon2 and epsilon3 is 
performedand it asks for the incident light I (lambda). When it is assumed that I (lambda) 
photoed a photographic subject under selected lightingit is equivalent to spectral 
distribution of light which enters into a pixel (pixel used as an arithmetic object) of the 
digital camera 1 . 

[0061]By performing an operation shown by several 4 to I (lambda)a value of each color 
of RGand B is calculated as a pixel value in a thumbnail image. The thumbnail data 237 
of a thumbnail image which can be displayed on the display 125 using a value of RGand 
B are generated by this processingand RAM23 memorizes by it. 
[0062] When "lighting at the time of photography" is chosen in drawing 8 on the other 
hand (step ST1 13)In the illuminating component data generating part 205 three equations 
about weighting factor epsilon2iepsilon22and epsilon23 are called for based on a value of 
R of each pixel of the 2nd pictureGand B from several 3 and several 4. The illuminating 
component data generating part 205 calculates weighting factor epsilon2i about each pixel 
in the 2nd picture by solving an equation of these. Weighting factor epsilon2i of each 
called-for pixel serves as an ingredient which shows influence of lighting environment 
which does not contain flash light in the 2nd picture. 

[0063]Herealthough weighting factor epsilon 2 j of each pixel may be used as lighting 
component data as it isin the case of lighting environment by about uniform illumination 
lightthere is little dispersion in weighting factor epsilon 2 i for every pixel. Thenaverage 



value of all the pixels is calculated about each of weighting factor epsilori2iepsilon22and 
epsilor^Let three calculated weighting factors be lighting component data (step ST1 17). 
(when various things as basis function Ej are usedbasis function Ej may be included in 
lighting component data.) This also becomes possible to incorporate atmosphere by 
lighting environment at the time of photography into a picture of other photographic 
subjects by lighting component data serving as a value independent of a position of a 
pixeland compounding with the object color component data 235 so that it may mention 
later. Generated lighting component data is saved at the external memory 123 (step 
ST118). 

[0064] When newly generated lighting component data is memorized by the external 
memory 123based on an input of a user through the manual operation button 126a name 
is given suitably. Although a name may be determined arbitrarilyselection of lighting 
component data becomes still easier by using a name which shows feeling (sensibility) 
which an observer receives according to lighting environment. 

[0065]Language which shows feeling specifically received from time of language which 
shows a sense of the season of "midsummer" etc. "appropriate for spring"evening 
glowearly morningearly afternoonetc.etc.Namessuch as language which shows feeling 
received from the weather of language which shows temperature sensesuch as "it felt 
cold" and "it being as hot as KA **"a haze startedcloudy weatheretc.etc.may be used. A 
name of the added lighting component data 236 is added to an item of a screen shown in 
drawing 1 0 in the case of the next photography. 

[0066]In drawing 4 although the flash plate part optical data 234 and the lighting 
component data 236 currently prepared beforehand are memorized by RAM23these data 
may be memorized by ROM22 and may be memorized by the external memory 123. 
[0067]If lighting component data about lighting at the time of photography is 
generatedlighting component data will be compounded by reduced datadata of a 
thumbnail image under lighting environment at the time of photography is generatedand 
it is saved as the thumbnail data 237 RAM23 (step ST1 19). By generating a thumbnail 
image under lighting environment at the time of photographyit becomes possible to grasp 
whether it is the object color component data acquired under what kind of lighting. 
[0068]If data of one thumbnail image is generateda display of the display 125 will return 
to a menu screen shown in drawing 8 (step ST 106). And when selection of lighting is 
performed further (Steps ST1 1 1-ST1 13)data of another thumbnail image is generated. If 
data of a required number of thumbnail images is generatedCancelwill be chosen on a 
screen shown in drawing 8 thru/or drawing H and generation procedure of the thumbnail 
data 237 will be completed. When "it returns" is chosen in a screen shown in drawing 9 
thru/or drawing 1 1 it returns to a screen shown in drawing 8 . 

[0069]When the thumbnail data 237 are generatedthey are transmitted to the file creation 
part 204 by the object color component data 235 and the thumbnail data 237and the file 
creation part 204 A file which stores in a header information (henceforth "illumination 
information") which specifies the lighting component data 236 used when the thumbnail 
data 237 and the thumbnail data 237 were generatedand stores the object color 
component data 235 in a part for a real soma is generated. A generated file (henceforth a 
"photographic subject file") is saved at the external memory 123 (step ST120). 
[0070]DrawingJ2js a figure which illustrates structure of the photographic subject file 
30. An identifierheader sizeand data size (size of object color component data) which 



show that it is a photographic subject file as a base item are stored in the header 3 1 of the 
photographic subject file 30. Thumbnail data and illumination information corresponding 
to the number of a thumbnail imagesize of a thumbnail imageand at least one thumbnail 
image are stored in the header 3 1 as an item about thumbnail data. A wavelength range in 
the case of data processing and basis function Sj (lambda) of a spectral reflectance are 
stored as an item used when reproducing a picture. In additionsetting out (shutter 
speedexposure valueetc.) etc. of lighting component data (a weighting factor and a basis 
function) used on the occasion of generation of thumbnail data and a camera at the time 
of photography may be included in the header 3 1 . 

[0071] A weighting factor group of a basis function is stored in a part for the real soma 32 
following the header 3 1 as the object color component data 235. 

[0072]Nextoperation of the digital camera 1 at the time of reproducing a picture using the 
photographic subject file 30 saved as mentioned above at the external memory 123 and 
the lighting component data 236 (lighting component data in external memory is 
included.) currently prepared beforehand is explained. Drawing 13 and drawing 14 are 
the figures showing a flow of operation of the digital camera 1 in reproduction mode. 
Reproduction of a picture is performed by the image restoration part 206 shown in 
drawing 4 . 

[0073]Firstif a user operates the manual operation button 126 and makes the digital 
camera 1 shift to reproduction modeBased on thumbnail data contained in the header 3 1 
of two or more photographic subject files 30 in the external memory 123a list of a 
thumbnail image is displayed on the display 125 (step ST301). 

[0074] Drawing 15 is a figure which illustrates a screen where a list of a thumbnail image 
was displayed. In drawing 15 the thumbnail images 411-413 show the same photographic 
subjectand are contained in the one photographic subject file 30. The thumbnail images 
41 1-413 are pictures generated using the lighting component data 236 of a different 
kindfor exampleare pictures generated by choosing D65 light sourcethe fluorescent lamp 
land sunlight on a screen shown in drawing 9 . The thumbnail image 421431 is contained 
in the photographic subject file 30 differentrespectively. The thumbnail images 441-444 
show the same photographic subjectand are contained in the one photographic subject file 
30. The thumbnail images 441-444 are pictures generated based on four different color 
temperatures in drawing 11 for example. 

[0075]With reference to a list of a thumbnail imagea user chooses a picture which should 
be reproduced using the manual operation button 126. That istemporary selection of the 
one thumbnail image is made using a vertical and horizontal buttonand selection is made 
to become final and conclusive using a central button. 

[0076] As selection using a central buttonthere are selection by single click and selection 
by double click (operation of pushing a button twice continuously). In selection by single 
click (step ST302)a screen for choosing the lighting component data 236 which should be 
compounded to the object color component data 235 as shown in drawing 16 is displayed 
on the display 125. By choosing an item in a screen of drawing 16 it shifts to a selection 
picture of lighting illustrated to drawing 9 thru/or drawing 1 1 (step ST304). An item of 
lighting component data registered on the occasion of photography is added to a screen 
shown in drawing 10 . 

[0077] When the digital camera 1 receives selection (namely selection of the lighting 
component data 236) of lighting(Step ST305) and the lighting component data 236 to 



compound are specified (step ST306). (or read from the external memory 123 to RAM23) 
On the other handthe object color component data 235 corresponding to a thumbnail 
image selected in step ST302 is read from the external memory 123 (step ST309)the 
object color component data 235 and lighting component data are compoundedand image 
data is generated (step ST3 11). 

[0078] A compositing process is the same as generation of the thumbnail data 237 except 
for a point that sizes of a picture differan operation shown by several 3 and several 4 is 
performedand an RGB value which is each pixel is calculated. According to image dataa 
picture is displayed on the display 125 (step ST312)and the same photographic subject as 
a selected thumbnail image is reproduced as a picture under selected lighting. 
[0079] When selection of a thumbnail image is performed in a double click (step 
ST303)illumination information corresponding to a selected thumbnail image is read 
(step ST307). And the lighting component data 236 (namely lighting component data used 
when generating data of a selected thumbnail image) corresponding to illumination 
information is specified (step ST308). Thena picture is displayed on the display 125 by 
reading the object color component data 235 corresponding to a selected thumbnail image 
from the external memory 123 (step ST309)and compounding it with specified lighting 
component data (step ST3 1 1 ST3 12). Therebya thumbnail image and a picture under same 
lighting environment are reproduced. 

[0080]A reproduced picture is saved in the usual graphics format (compressed) at the 
external memory 123 if needed. 

[0081] As mentioned abovethe 1st picture photoed in the state of the flash plate ON in the 
digital camera IThe object color component data 235 equivalent to the 2nd picture 
photoed in the state of the flash plate OFF and image data by which influence of lighting 
environment was removed from a relative spectral distribution of flash light is called for. 
And the thumbnail data 237 are generated as image data reproducing a photographic 
subject which the object color component data 235 showsand the object color component 
data 235 is saved with the thumbnail data 237 at the external memory 123. 
[0082]Therebywhen reproducing a pictureit becomes possible to refer to a thumbnail 
image. As a resultit can be recognized whether the object color component data 235 is 
data in which what kind of photographic subject is shown easily and promptlywithout 
reproducing a picture over many hours from the object color component data 235or 
guessing a photographic subject from a name of a file of object color component data. 
That ishandling of object color component data becomes easyand operativity at the time 
of reproducing a picture improves. 

[0083]In the case of reproduction of a pictureit is possible to compound arbitrarily what 
was chosen as the object color component data 235 from two or more candidates of the 
lighting component data 236and a picture of a photographic subject of a request under 
desired lighting environment can be reproduced at it. In the digital camera lfrom the 
object color component data 235 and the 2nd image datasince ******** are possiblea 
picture under lighting environment at the time of photography can also reproduce lighting 
component data easily. 

[0084]By what is established for standard light (D65D50 grade) so that it may illustrate 
to drawing 9 as the lighting component data 236. A picture possible exact color 
reproduction of a photographic subject from a picture acquired in arbitrary lighting 
environment and suitable as a picture used for a picturelnternet shoppingetc. for printing 



is generable. 

[0085]Since it is stored in the header 31 of the photographic subject file 30the thumbnail 
data 237 are dealt with in [ the thumbnail data 237 and the object color component data 
235 ] one. Thereforewhen copying the object color component data 235 to other 
recording media or deletingsimultaneouslya copy and deletion of the thumbnail data 237 
are performed and handling of the object color component data 235 becomes easy. 
[0086]It is supposed that it is possible to choose two or more lighting also in generation 
of the thumbnail data 237and data of a desired thumbnail image can be generated. 
[0087]Two or more thumbnail images which changed lighting environment can be 
referred to by storing data of two or more thumbnail images in the header 3 1 . In this 
casesince the lighting component data 236 at the time of generating the thumbnail data 
237 by double-clicking a button when choosing a thumbnail image is automatically 
compounded by the object color component data 235it also becomes possible to omit 
selection procedure of the lighting component data 236. 

[0088]In order to compound lighting component data after reducing the object color 
component data 235 when generating the thumbnail data 237it reducesafter compounding 
lighting component data to the object color component data 23 Sand reduction of an 
operation amount is achieved rather than generating the thumbnail data 237. 
Therebygeneration of the thumbnail data 237 is performed promptly. 
[0089]It can ask for the object color component data 235 and the thumbnail data 237 by 
easy specification change of a digital camera whichon the other handdoes not have a 
mechanism special as the digital camera Ibut has CCD in which a general -purpose filter 
on chip was formed. Operation which asks for the object color component data 235 and 
the thumbnail data 237 can be realized as special mode of the general -purpose digital 
camera 1 by thisand a new production cost does not arise. 

[0090]<2. In the 2nd embodiment > 1st embodimentalthough image data is processed in 
an inside of a digital cameraof courseit is also possible to process image data by 
computer. Drawing 17 is a figure showing relation between the digital camera la in a 
case of performing preservation and management of a picture using a computerand the 
computer 5. The digital camera la saves image data acquired in CCD as it is at external 
memory and the computer 5 reads image data from external memoryand asks for object 
color component datathumbnail datalighting component dataetc. 

[0091]The digital camera la has the same composition as drawing 3 and saves flash plate 
part optical data about the 2nd image data and flash light which are produced by taking a 
photograph with the 1st image data and the flash plate OFF which are produced by taking 
a photograph with the flash plate ON at the external memory 123. And these data is 
transmitted to the computer 5 via the external memory 123. That isthe digital camera 1 
has only a function which acquires a pictureand does not have a function which asks for 
object color component datathumbnail dataand lighting component dataor creates a 
photographic subject file. Flash plate part optical data may be beforehand prepared for 
the computer 5. 

[0092]The computer 5 has composition of a general computer system which connected to 
a bus line RAM503 which memorizes CPU501 which performs various data 
processingROM502 which memorize a base programand a variety of informationas 
shown in drawing 18 . The fixed disk 504 which performs information storage further at a 
bus linethe display 505 which performs presenting of a variety of informationthe 



keyboard 506a which receives an input from a userand the mouse 506bThe reader 507 
which reads information in the recording media 91 such as an optical disca magnetic 
diskand a magneto-optical discand the card slot 508 which reads image data from the 
external memory 123 are suitably connected via an interface (I/F). 
[0093] A program is read from the recording medium 91 to the computer 5 via the reader 
507 a prioriand the fixed disk 504 memorizes. And while a program is copied to 
RAM503when CPU501 performs data processing according to a program in RAM503the 
computer 5 performs operation as an image managing device. 
[0094]CPU501 of computer 5 insideROM502and RAM503 grade function as the 
difference image generation part 201 shown in drawing 4 the object-color-component- 
data generation part 202the thumbnail-data generation part 203the file creation part 
204the illuminating component data generating part 205and the image restoration part 
206Object color component data equivalent to image data which removed influence of 
lighting environment from the 1st image datathe 2nd image dataand flash plate part 
optical dataAnd lighting component data equivalent to an ingredient of lighting 
environmentthe thumbnail data 237and the photographic subject file 30 are generatedor a 
picture is reproduced. 

[0095]That isoperation of Steps ST103-ST106ST1 1 1-ST120S301-ST309ST31 land 
ST312 is performed by the computer 5. 

[0096] When it contrasts with a 1st embodimentRAM503 is equivalent to RAM23 of the 
digital camera lthe keyboard 506a and the mouse 506b are equivalent to the manual 
operation button 126and the display 505 is equivalent to the display 125 of the digital 
camera 1. 

[0097]As mentioned aboveby referring to a thumbnail image which is possible also for 
realizing the digital camera 1 concerning a 1 st embodiment using the digital camera 1 a 
and the computer 5and is displayed on the display 505Handling of object color 
component data becomes easyand operativity at the time of reproducing a picture 
improves. 

[0098] Although beyond <3. modification> has described an embodiment of the 
inventionthis invention is not limited to the above-mentioned embodimentand various 
modification is possible for it. 

[0099] Although he is trying to keep spectral distribution of flash light constant in a 1st 
embodiment by keeping constant power supply voltage and emission time of the flash 
plate 121the luminescent characteristic of the flash plate 121 may be kept constant by 
other methods. For examplethe luminescent characteristic of a flash plate may be kept 
constant by emitting light to pulse form in the flash plate 121. 
[0100]On the other handspectral distribution of flash light may be searched for by 
measuring power supply voltage and emission time. For examplesome spectral 
distribution of flash light corresponding to typical power supply voltage and emission 
time is memorizedand actual spectral distribution of flash light may be searched for by 
interpolating such spectral distribution. Spectral distribution of flash light corresponding 
to typical power supply voltage and emission time is memorized as a look-up tableand 
near spectral distribution of flash light may be specified only by reference of a look-up 
table. 

[01 01] Although two pictures are acquired and he is trying to ask for the object color 
component data 235 in the above-mentioned embodimentchanging ON/OFF of a flash 



platewhat kind of technique may be adopted as an acquisition method of the object color 
component data 235. 

[0102]For examplea multiband sensor is formed in the digital camera Inear spectral 
distribution of illumination lighti.e.lighting component datais acquiredand the object 
color component data 235 may be called for from image data and lighting component 
data. It is small and as a multiband sensor of a high resolutionNobukazu 
Kawagoespectrum colorimeter CM-lOOby other binary namesand MinoltaTechno Report 
No. 5 What provided on CCD a metal membrane interference filter in which thickness 
differs stair-like is known as indicated to 1988 (97-105 pages). In this multiband 
sensorthickness of a metal membrane interference filter is changed for every area of 
CCDand obtaining luminous intensity of a predetermined wavelength range for every 
area of CCD is realized. 

[0103]Two or more light filters are located one by one before monochrome CCDtwo or 
more pictures are acquiredand the object color component data 235 may be called for 
from these pictures. For examplea technique indicated to camera system [ which realizes 
color homeostasis ]and Masaharu Tominaga and "algorithm" Shingaku Giho PRU95-1 1 
(1995-05) (77-84 pages) is employable. 

[0104]By changing existence of at least one filter before color CCD as modification of 
the above-mentioned techniquetwo or more pictures are acquired and the object color 
component data 235 may be called for. 

[0105]Lighting component data may be what kind of thingas long as lighting 
environment is data in which influence which it has had on a picture is shownand if it 
shows influence of lighting environment to some extentit is sufficient for it. As long as it 
is data in which an ingredient for which object color component data also removed 
influence of lighting environment from a picture is shownit may be what kind of thingand 
it is not necessary to be data in which an ingredient which removed strictly influence 
which lighting environment has is shown. 

[01 06] Although the above-mentioned embodiment explained that object color component 
data and lighting component data were saved as two or more weighting factors (and basis 
function)preservation format of these data may be other forms. For exampleobject color 
component data may be saved as a characteristic curve of a spectral reflectanceand 
lighting component data may be saved as a characteristic curve of spectral distribution. 
[01 07] According to the above-mentioned embodimentalthough the thumbnail data 237 
are stored in the header 3 1 of the photographic subject file 30if the thumbnail data 237 
are related with the object color component data 235 and savedwhat kind of technique 
may be used. For examplethe object color component data 235 and the thumbnail data 
237 may be saved as an individual fileand link information may be mutually added to 
these files. Namelyif automatically accessible to the object color component data 235 
corresponding from the thumbnail data 237 at leastBy choosing one thumbnail image 
from a list display of a thumbnail imagereproduction of a picture based on the object 
color component data 235 is realizedand improvement in operativity is achieved. 
[0108]As for object color component data or lighting component dataa weighting factor 
and a basis function may be saved individually (as an independent file). A format of a 
photographic subject file may also be determined arbitrarily. 

[01 09] Although a user chooses lighting component data corresponding to two or more 
color temperatures in the above-mentioned embodimentwhen a "color temperature" is 



chosen in drawing 8t wo or more thumbnail images corresponding to two or more color 
temperatures may be generated automatically. 

[01 10] Although lighting component data in which lighting environment at the time of 
photography is shown is generated from image data in the above-mentioned 
embodimentlighting component data in which lighting environment at the time of 
photography is shown may be chosen from things (for exampleindoor lighting 
environmentsunlightetc.) currently prepared beforehand. 

[01 1 1] Although CPU in the digital camera letc. CPU in the computer 5etc. explained 
that main functional constitution shown in drawing 4 was realized by software by the 
above-mentioned embodimentall or a part of such functional constitution may be realized 
by electric circuit for exclusive use. 

[01 12]Processing required for preservation and management of a picture does not need to 
be altogether performed by the digital camera 1 or the computer 5eitherand it may opt for 
an assignment of processing arbitrarily. For examplea digital camera performs even 
generation of the object color component data 23 5 and generation of the thumbnail data 
237 and the photographic subject file 30 and reproduction of a picture may be performed 
by computer. 
[0113] 

[Effect of the Invention] In the invention of claims 1 thru/or 9since the data of a 
thumbnail image is associated and saved at object color component databased on a 
thumbnail imageit can be recognized easily whether object color component data is data 
in which what kind of photographic subject is shown. Therebythe handling of object 
color component data becomes easy. 

[01 14]The data of the thumbnail image reflecting desired lighting environment is 
generable by the invention of claim 2. 

[01 15]In the invention of claim 3the data and object color component data of a thumbnail 
image can be dealt with in oneand the handling of object color component data becomes 
easy. 

[01 16]In the invention of claim 4the data of a thumbnail image is promptly generable. 
[01 17]In the invention of claim 5two or more thumbnail images which changed lighting 
environment can be referred to. 

[01 18]In the invention of claim 6the selection procedure of lighting component data is 
omissible. 

[01 19]In the invention of claim lOthe data of a thumbnail image is promptly generable. 
[0120]In the invention of claim 1 1 based on a thumbnail imageit can be recognized easily 
whether object color component data is data in which what kind of photographic subject 
is shownand object color component data can be dealt with easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a perspective view showing the whole digital camera concerning a 1st 
embodiment of this invention. 

[Drawing 2] It is a rear elevation of the digital camera shown in drawing 1 . 
[Drawing 3 l it is a block diagram showing the composition for performing processing 



which relates to this invention in the digital camera shown in drawing 1 . 

[Drawing 4] It is a block diagram showing the functional constitution realized by the 

composition shown in drawing 3 . 

[Drawing 51 It is a figure showing the flow of the operation at the time of acquiring the 
data about a picture in the digital camera shown in drawing 1 . 

[Drawing 61 It is a figure showing the flow of the operation at the time of acquiring the 
data about a picture in the digital camera shown in drawing 1 . 
[Drawing 71 It is a figure showing the flow of operation of an emission control circuit. 
[Drawing 81 It is a figure showing an example of the screen at the time of choosing the 
lighting to a thumbnail image. 

[Drawing 9] It is a figure showing other examples of the screen at the time of choosing the 
lighting to a thumbnail image. 

[Drawing 101 It ls a figure showing the example of further others of the screen at the time 
of choosing the lighting to a thumbnail image. 

[Drawing 1 1 "| It is a figure showing the example of further others of the screen at the time 
of choosing the lighting to a thumbnail image. 

[Drawing 12] It is a figure showing the data structure in a photographic subject file. 
[Drawing 131 It * s a figure showing the flow of operation of the digital camera at the time 
of reproducing a picture. 

[Drawing 14] It is a figure showing the flow of operation of the digital camera at the time 
of reproducing a picture. 

[Drawing 151 It is a figure showing signs that the list of a thumbnail image was displayed. 
[Drawing 161 It ls a figure showing an example of the screen at the time of choosing the 
lighting to the picture reproduced. 

[Drawing 171 It is a figure showing the digital camera and computer concerning a 2nd 
embodiment of this invention. 

[Drawing 181 It * s a block diagram showing the internal configuration of a computer. 

[Description of Notations] 

1 Digital camera 

5 Computer 

21501 CPU 

22502 ROM 

23503 RAM 

30 Photographic subject file 

31 Header 

91 Recording medium 

112 CCD 

125505 Display 

126 Manual operation button 

202 Object-color-component-data generation part 

203 Thumbnail-data generation part 

204 File creation part 

206 Image restoration part 

235 Object color component data 

236 Lighting component data 

237 Thumbnail data 



506a Keyboard 
506b Mouse 
541 Program 

203 1 Reduced data generation part 

2032 Synchronizer 

ST119ST120ST302ST303ST306ST308and ST311 Step 
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[0006] 

HUKfll»r«fc<60¥IU B*aifcE8©Ba 

St, «K1***'i';UBa©T-**«ea<*fea#T 
[0 0 0 7] B#JS 2 ££«©£«», B*&1fcBB 
fr5i5E1tA*</US«©f f -*©£ld6teffll>5n*B 

[ooo8] waa 3 (cgb©bbi& i 

2lcE8©BaBaBBTfc?Ts BEB3r«¥B 
tf, SuE^ttfefiEttx— 7 3"T/l/©'vy$r 



[0009] B$a 4 (CEB©£ti& 11*11 1 L 

3 ©ivnx3W=EB©BaaaBB?*oT, mmh 
♦-rjuaa©?*-* *A*-r;UB« 

©+KXlc£fo1*TfijEto<*felffi#7 i -**»'hLT» 

[0010] a$a5icEe©aa& neum 
aaar-* £*aa*H7TBST*. 

[0 0 1 1] B$a6(CE8©BBU:« W*«5lCE« 
©S«a3gBT'SoT, BuSB«a©-y-A*'T;UB«« 
WHtZ^fStt. BEa*OTA*-ftUBafrS-©U 
A*^;UB(Si©S*R£gttttttS#at, BE-OTA 
*<;l/B«©7 f -*S*i«r*Bltcffl^6ti/-c«Wia» 
x— * £1W*fefi£#x— Sr t«HLTHr-: S»*£ 

[0 0 12] B$a7ti:EB©£B& x^UBftB 

st-25oTs a^ftoaaT-^saar^^at* a 
aaa©aajWK y afrtifcaar- * t cas r «a<* 
fea»7 s -**aiBBaf s -5ifl 4 5ftar*#ats a 
iBattea^x-^tfe^tfaaaatfaaic^^^aa 
*sr a wa»r - * # s BE*<*fe«#T - * #svr 
a5a*Baufciti»*'r;bBa©T-5r*^ar*# 
at. BE*A*-rjuaa©T-*«aiB»*fi«»7 f 
-*jcaa«ttT«#r*#ai»a**. 

[0013] KKa8(ciBa©aau. aaiEBT*T 
-**war*aawi*i6?*oT, BHaa©£B 

ay Bfrnfeaar-* icasr sattaaax-* 
» iinaaaatfaajc^ * saa*ar bb«»t - 
* # s bu fatittfefiK^ x- * # avrastreaa Lfc? 

j ma© x- * * fjEafcaaay- * tcaawt*T« 
araia*****. 
[ooi4] B«a9(ziBe©aatts 
aaicB-rsx— 5»«gs*-a-s^p^5A*iBaLfc 
iaaai*T»oT» mz-fuv^Lniy^— sue* 
*BfT«:» MBa>tfa-*ic, aaaa©aa#ay 
a^ftfcBa7 r -*K*a-r**»&a»7 ? -4«fij:tf 

BBaatfBaic^ASBBfcStTBBatfx-^frS 

fflEaaaaax"- * tfsnma a* Lfe?A*-r 

©r-^sfflEafteaax-^icBamTaar* 
iat*afr*«*. 

[0 0 15] H&£1 0lEEB©aWtt> ^A^/US 

a©r— s»*±js-r*B«£/aeB-pfcoT, a^a* 
©aatfaya^tifcaar-^tcaariaaea^ 
x--S'^+j-A*'r;UBa©+t'rxti:^-ti-TfiS'j>LTiiiii 
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[001 6] Rami uzfcmvwmt. iy\f.3.-$ 

*JBI*TB*t-* -tim* A£IBJ§ LfciB 

a^-r^isiix s5fB}ii*<D^A*^uH®fr6-a)-y 

[00 17] 

[3Haaaa»gn] < 1 . mi oaaaiHOH i 
tt*8^©m i aaaoKBicwsT^ji/aaaa? 

JUBao^^BaCBSaoiMWCBTSx-*©* 

[0 0 18] T*J*lUtl*5 1 (4, ffi&Z'fi? \s>X3. 
-v H 1 > l/>X2z-y h 1 1 KTrS?*/!/ 

T-*tLTW»*nten«*Ja«w**(*»i 2^^ 

[0 0 19] L/VX1Z7 H Hi. a»fl!>U>X€* 
fiUVXJRI 1 K 6«fctf, U>xmi 1 IfcrtLT 

awoatrowsccDi i 2 ccdi 

1 2frSUft4rti3mffl9ii*{tffii 2'\<>:&6*i. 

S„ *fc, U>X2Z7 h 1 1 fcli, ttH#fftt5ft« 

g^.*fc»a)7 7"rv^i 1 3, -$ISi-tr>+M i 4«ti 
leas-ft*, 

[0 0 2 0] #{*gM 2lCtt> 77'y>i12 1feJ:y 
2 2tfKttStU Sffl#^77^>^ 
1 1 3*fl-LT*W*ffi*., v't7^#$V12 2? 
»fW*Ci:lc*y» CCD1 1 2 icTtSCttClMttf 
!X?#*rftSo (&BH:fSUT75y->a1 2 1 

www*. 4& c c d 1 1 2 a&mmomt lt 
r. g, Boft6[cnr«fli«ismr%3y^>K®iMt 

[002 1] CCD1 12frS«>H«fl»W:*«Sl 2 

2icaa*ftTi , 'Stta/«y i 23 u^ps, 
y»-K) KEasti*. 9to*w\ 2 3tt*(*sui 

«fcy*ftaji 2»e>wj&-&ti*o nmmwTtoziw 

1 2 3fcB«**lfe5r-5H*SiJ«RW6tlfc3> 
*BfcT*HM« 'J 1 2 3KiB1SSftfcT-$*T f v ! * 
[0 0 2 2] H2ttri;9JUfty7l«1?&fr6Jlfc£ 



avr**a©7VX7Wi 2 5«aw-5*u x-cxx 

U'T 1 2 SCDffllJ^fcttfV 7.7W 1 2 5lESS**l« 
p<-a-lCfieoTA2D^^T57c«)CDSI^*^>1 2 

fK IttftftOHS, *W**'J 1 2 3©«<3\ aaST 
tHMDK«tf7««J; 5 (CStiTl**. WW* > 

1 2 6li±T^©40©;j?$r>£cfja©<|J$y£** 

[0 0 2 3] H3& T5>*;Ua*51©*l803*, 

[0 0 2 4] EI3lC^-r*SfiK05-6. U>X&1 1 K 
CCD1 12, A/Dg&SBI 1 5. 5/*9*#4>1 

2 2, CPU 2 1, ROM 2 233<fctfRAM2 3£«fcy 

aa©aa#fT*>ft*. rsb-gx U>X£ 1 1 1 lC<t 

•J«5fM>«tfCCD1 1 2±(c«S«?tU 
*>1 2 2*r!»T*'n?.t, CCDI 1 2fr6©Ha«# 
tf A/D8»»1 1 5tc«feyT^yU«Wl^«!:*» 
**\Sc A/Dg&8B1 1 5 KTaaStlfcy^Jl/B 
•B*tt*tt» 1 2 © R A M 2 3 lew®?-* t LTlE 

n^-n-So cftsoaaoaattc p u 2 1 #r 

OM2 2|#glCfB1i3-nT^5XP'?"5A2 2 1 teftoT 

[0 0 2 5] $7c, 2CDCPU2 K ROM 2 

2££tfRAM2 3(cJ:yHW09Bt>fTfeti«. 
Elk ROM2 2(CiB1tTrtlTl^Xa^A2 2 1 (C 
ftoT. RAM2 3«fHWHtttLT«raL4tf5CP 

u 2 1 ^f^tifcii^x— * icas^a* . 

[0 0 2 6] fl4M«'J 1 2 3ttR AM2 3 irSi^T*- 
HWfeK*>1 2 6A^0A73^lt«^TSax 
-*OS»taL<M5*3ft*. x-rXXU-ri 2 5liCP 

u 2 1 ^sofli^icB^TBaflDaswpflwa^if 

[0027] 77 -y->a 1 2 1 Uftft&WPIaltt 121a 
*^LTC P U 2 1 KSM«**lTfey» C P U 2 1 frS 
77-r>2l2 1 *jawr*8flM8S*aW-fc»dlc 
tt, aavmiiniii 2 I a<j!77r>a 1 2 1 <D%X& 

[0028] B4U, itLTCPU2K ROM22 
*lf R A M 2 3 (C J: y H3K?tx5^fl)«fiE^ffi^g 
J5E.5: iitic^r 7'n 7 EITfc U , H 5 tS£Vm 6 ttli 
^fc <£ lfil^jl!iS<7)-3itn^-r 5 0 H 4 IC/x^S 
fiK<D5"5. M»iS^fi2gP2 0 1 . *5lttfefiE»x-^* 
J$gB2 0 2, 94figg|32 0 3, 77-fJl- 

ffJ«S2 0 4a3*tfHMI!J*»T-r ?4mgP2 0 5*, C 
PU2U ROM22. RAM2 3StE«fcya3S*n* 

mmT'&z, kit, chscHsaaLfctfST-?*^ 



(5) 



&BB2002-1 3 3395 



[0 0 2 9] **\ 757^:L#ONt7>«SgfcTi§i2£ 
fit\ 75 v*a3fe*»tf («Tv rfg 
IBMj <t^3o ) Tftfo-Ss 77'yv-i1 2 

1 *tmt%tt*>\ZCCD 1 1 2lCTB«*l*»U 
86tlfcH« (lEBtlCt*. HAtA*) tfA/D£&SB1 

1 5frSRAM2 3'\<!:iif5*l> SB 1 MRt— * 2 3 1 
£ LTB**ft* Ur^STI 0 1) . 

[0 0 3 0] «C % 77y->atfOFF©tt«lCTW5 
*fjl\ 75 7 ->aft£*| L4^!HWW»TTO«¥# 
«>M CttT. rfl|2BHkj ii*3. ) «I9«. tftfc 
■6, 77-y->a*Mi«rf 5C<!:ft<CCD1 1 21CTH 
ft*MU »6*l*t«fc»A/D«fc»1 1 5frSR 
AM 2 3'\&36tU lg2ii^x-'?2 3 2^LTIB« 
Stl* Uf'>7ST1 0 2) „ 

[003 1] Ctl6©2|°](D}i^^ ^¥<7>«fc-5tcfflii 

«Httn-4:ft*. 2H©fflBtt-> + y*i»* 
(CCD1 1 2®a#E|in) te«fclf«y««g-flMfcfl: 
[uTfrfotl*. 

[0 0 3 2] CCT\ 77 7->2 1 2 1 ©83fcW\ 75 
7 -> a JfcflMHfetffciMfc ft * <fc 5 lc£ft$ijffl![5)g& 1 

2 1 aK«fey*J»*tl5. 17mj«l|El!Sl 2 1 a 

[0 0 3 3] 75<y->aONT(D}i^a)ISlC, £*<^ 

«, huk^^t. *r» mumiiDKi 2 1 a #7 

7";->i1 2 1 CD7-5 , y->a^iS / NO?EiHE (fftfe 
•6. 77 7->i 1 2 1 K4x.6ft£lE) ©*=**BI 

(XT77ST2 1) „ ffiHEiffiKOlE 
MX.I& 3 30V) lc3LfcC<!:tf5ll8Sft*<!: (7s 
T77'ST22) , 757->a^igfr6757->:L 1 2 

1 ^ttwsiWBUTiejttsiMBr* ttf*7s t 2 

3) . 

[0034] &%<j>mitw$\z&ffimm>y 2 1 a 

IMHWIRI«re=**IMM-* Ux77 , ST2 4) . 

»«iB*&fl»6Hf3eosintfiiiiLfcc testis 

■ZtlZt (7xT77ST2 5) » »3toBH»±**l* (7s 
t»7ST2 6) , 

[0 0 3 5] C<0*9t=s 75yi/2 1 2 1©BJIt- 
S^lEfe^tm^PailftSJCO^JtBlirtl, 757 
•>2l21 ©«BWttiNHBC£U:i#So< 

t\ rftt)«» 77'>->2 1 2 1 ©$wi£$M6#±iBi63fc 

fflWcjy-Sfcfifcft*. 777->2 1 2 1 ©ttfttf 
fl;li : ?«)f+5ll3'*lTRAM2 3 (R OM 2 2§<7)fti©P< 
^'JT'txfclA, ) lC757->a7T7 1 6x— St2 3 4<tLT 
HI*hT^*. ft*>\ iEflM;:tt75y5/a*fl>H»« 
ft»3tt»* (§*<D7J7t3i££ 1 t LTIESHbSftfcT* 
3fc»**lM,\ ttT rtg»jj3tt»ftj £^5„ ) tf75 
7->n7tt l d7 r -2 2 3 4 1 LTHl/»Sft*. 
[0036] 2(3CD»i:J:y, RAM23(C*1«ft 



T-i ? 2 3 1 fc«fctfm2il®7 r -t * 2 3 2jWH»*tl* 

ts mttwo&mm o 1 tfsg 1 2 3 1 *s 

S 2 2 3 2ta»LTa»ii«7 s -*2 3 3 

zxtbZo chiay. miia®©^ij^©R, g, b 
©^sw2b»©»jw*ww!>r. g, b©mw* 

*U » 1 <hm 2 Bttt^: o*»H«tf» 
6tl* (El 5 : XT77ST1 0 3) „ 
[0 0 3 7] ^«tfefiE»T-'?^B)6SP2 0 2lcJ: 

»JS»B«T-*2 3 3fc<fct;77 7->a7J7t7 r — ? 2 
3 4 %ffl^Tli«6^S!SW««©»»*ISiy *t*fcfl*» 
tf"J#feja#r-*2 3 5£LT#tt&*U RAM 2 3 
K«££n?> (Xf77"ST1 0 4) o «K*ftBi»T- 
*2 3 5li. fc^ttOSH^IWcMlHfcfflSTSx 

[0038] mwtwnt^mm &au*s 

0«WWft«*i*lfflB*«ft«*dC!!Bl»l«lEfett* 

E(A)*30fl5»EH»Ei(A). E 2 (A). E 3 (A)fc 
.KHnaftftEi. £2. E3*ffl^T» 

[0039] 

[»1] 

EU)=1 EiEiU) 

i=1 

[0040] «u nunc &zmm okt, w 

**S(A)*30fl!)»B«Si(A). S2(A). S 
3U)a3*lHflB««ci. a 2. a 3 £ffl^T. 

[004 1] 

DR2] 

SU)=I tfjSjtt) 
j=1 

[0 0 4 2] t*rt. CCD1 1 2±<Dtt$i.mmzK 
I (A) (UvXa-7 h i 1 rt©7-f ;u*9* 

[0043] 
[S3] 

I U)=! £ iEiU) -I tfjSjU) 
1=1 j=1 

[0044] tssstis. ^fcs nnmmoR. g. 

S^PcT'SUs CCD1 1 2<D3*Slfe©»7lt®Jg* 

[0045] 
[»4] 

Pc=J"Rc(^) i (x)di 
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[0 0 4 6] ICfcyJMrtl*. 

[0 0 4 7] ZZT\ 75y->aON©3t1IHi!©ttfl 

P s =£> d ~P c2 

= TRcU) {I1(A)~I2(^): 

= fRcU) {t(£ ll -E 2i) 
i=1 

3 3 

= 1 I E si tfj { J RcU) 
i=1 j=1 

[0 0 4 9] <k*5o I i UHi 75 ON©P&SU 
W»B*U:Alrt-*3tT*y» £11. £12. £13l*75 
* > a 3t^t?BBPMlc UST ^.S)SglSif©fiPfi«li5T'S 
5» Ntt& l2(A)»i77-y->aOFF<0^lC^li 
^(CAWTS^T^ys £21. £22. £23(*77-y->i 

So *St£, £ S i (i = 1. 2, 3) I* (£ii-£2i) 

[0050] R5(C&^T % SRBREjU). SjU) 
1*^46^46 5 nfcKRT$y> 7J7c{§JtR c U) 1*746 

$81*^46 ROM22-PRAM23 iCfBII^tlSo —1Ss 
20©J«tt:fc^T5>+y*aS (StlMi, CCD1 
1 2<D*S#B$F f a) 6*U«y«jW-lc«l»**U Ml 
IM^eS 2 Bft«XIILfc£ftB4IUi, RHR4t©£ 
IO*©BB*SI*fcBm -Tftfc-B, 77r>ijlt«) 

[00 5 1] Lfttf^T, *5lC5ir*B3K*^T* 
ORI*3-3©jM.ftRai. *2. a3©*T"25£„ * 

ft. »5ic^-r«aAB»aiBitR(c£(t«R. g. b© 

30©£*Iit£fK< C t K <fc »J 3 OQftttffiRa 1. 
a 2. a 3**465 TftfeS. ttftHRi:: 

[00 5 2] JMc UlBflHKesiCXtt^ftm^T 
Bffl^*. BBi©J:3KS»BHitt75-y->aJ6©*€ 
■BK&TSBRttlSi U MttSHtUcfcHt*^?*© 
ffl«»7t»flitiKffl7«5o -35T\ 75-y->a^6iS 
i«ft±(WB8tt77r>i 1 2 1 l3ELHMU:»Jt 
75y5'a7fc*S»7-*R*l*tM*l,\ Lfctf-sT, M 
SMRTttB*. 75'r>2 1 2 1 fr6SlrtftBB£R 

<an«. 

[0 0 5 3] KT, 3-?©DDBfl»kEs1. *s2. £s3 

©«©*i«HflWE-jeK«o $ *&77RR4<©ttftB 
x (ssim*. ©sjgfcJt 
MLTcn6oiiiMtt«}fl*iMxr«. s 



[0048] 
[R5] 



dX 

EiU) •jjtfjSjGUm 
EiU) SjU)<U} 

si. £ S 2. es3©fiH*'J^**ffltLT»3e*tU WRtf 
A*l>lMlcttjMlB«MKcsl. £s2. £ S 3©<Itt*$S 
mt LT3WE**l«. 3 0©iDR«Re s 1. *s2- £s3 
©£*tfltti30©SjBRREi(A). E 2 U). E 
3 ( A ) ©mm 7 5 y *J a. «©»«»* t OMt * * 

[0054] iipfifia»csitt»«ii*ics*ie;-r« 
wtrwa miH^fcj:tj t m2ii^icjjits75 

y?>a 1 2 1 fc«fc*HE7fc©RM©773^*£5?rtil 
LfctfoT, 75r>i««7-: Jr2 34*»J 
ttMRE S i*«<6«natt, 75>y->:L7t©*S5*7J7 , £ 

W677-y->i 1 2 1 iz^zmmmm. <mm © 

[0055] J.x±©l£3ica-3*x r^;l/i^7l«) 
W*feja7JT-*^(iEB52 0 2 BRttBBt-* 2 3 3 
©Higfilfc <fctf7 7 y -> 1777167 s -* 2 3 4 *#B.a LS 
tfS. *B*JE»(6r*«¥#±©tt«©»3ttS»* 

(jbDlffttai. a 2. a 3) £*4&3 0 *¥{*©7j*E 

»* rom©** y mrixrcm*?- * icts 

a U RttRRar— 5« 235<hLTRAM23 tClBtS 
*ft* U777ST1 0 4) „ 
[0 0 5 6] RftRRftr" ?2 3 56^4&6nS<ts 

^♦-OUt— ?4fiKgP2 0 3©fl'.h7*-*£jBV2 0 

3 1 «sM-*tf£*-obBR©tf-f x i 
50x10 oust©— £©^+r-<X) K#fe-eT*M*fe 

R»T— *2 3 5*«/hU B'.hT-**£JSW* (X 
T'y7ST10S) o tt*RR77T-*2 3 5li&RX 
K*t? *DDfi^K©m^TiB y v Hf36©*J£-™s*IH 
3l<Ct»cJ:y» tri**<jmf*ffl©ttfi«R©*6# 
B'hT-* £LT«ER*ft*. 
[0 0 5 7] tS'Jx7 r -*3b^BK*ti««S:. ^sE-rs-yA 

■6, KTOJt— S« 2 3 6) ©-Ktf5V XT*!/* 1 2 
5JC«a***l* (7.7^->7ST1 0 6) . B8ftf>LH 

1 Mmw*imt%m<DT<(X7is'( 1 2 5©®®* 
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mmx-to^o m 8 immmtRa* - n - ebbtsb*. 

MWfcl?* V 1 2 6©&6©#* VflDJtftlC* y, HMR 
S#j roKj rcancelj OflgtffiEHR^tU W 

©gs?u±T©#$vK<i:y*9tfajR&h. 

5. te©^gTii**©**Vfc<J:yg#tf5i5£**i 

[0 0 5 8] ■8(CJ3lvr rawiML *fiWi*ti*£ 
Ufy^STl 11), 09lc^-TilEtfS^**i« 
(Xt«>7ST1 1 4) . B9T& Wbr'JfuUli* 
5 1 lc«*?IB«* tiTV* r D 6 5 3tfSj (HBM* 

bbkbk rDsoi'cjgj (BBBB©a*ttB) « 

n^ici* Ut7 7"sti i ik hi o\zm?wmft 
mmztiz Uxv^sti 14) . si otij, oh 
y as* nfciaw©-K^*n*. ra^rogg 

mtltcmSMt Ury^STI 1 2K H1 1 (Cai 

rntfttitfti^ Ut7 7sti 1 5) . hi 1? 

«\ 2 000K~1 0000K©P^T1 OOOKP^PHC 

ST1 13) % flBBS©BBT?©tfL>*'f;UBB©£ 
jfcENrfehe. 

[00 59] H9Sl^LH1 1 fc^'TIIffiteTIRIB©* 
JftfiitRStl (XT7 7ST1 11, ST 1 1 2) % * 
6fc TOKj tfiltRSftfclg^ Uf'^STI 1 

6) , wmwMmzte*i*zfsm&»T-*23 6 

R A M 2 3 #5?/»*-OU7*-$r£fiES2 0 3^11 
WiSStlS. BSEfiE#x-*2 3 6l*. *A*-f/l/H 
•fc&S©BE©BB*4 *. * fcWc Jl S ft* x - * 

[0 0 6 0] 1tA*f;U7 s -*aja»2 0 3fl!>dia»2 

0 3 2 |& tw?*nrc!aw«»T-* 2 3 

*f/l/T— *J ) U?77ST1 

19). BB£ftr-i ?2 3 6Hu »1 IZS*TJ:3I<: % 
HW3tt05Wlfi»**»K«*©in«ni: LTBBLfcB 
1. £2. £3<tS^Tt^o *LT* ffi'h 
r-*rt©£IiJ8©lJDSfiRSai. <72, a3<hfin««3S 

ei. £2. £3tzmvTmizTm*mn*?jv?<9i 

% I ( A) £5RA6*„ I ( A ) tt» BJRSftfcBiWT-pfc^ 
fcfcBBLfcfcBjeLfcBfclCx-?*^** 5 1 ©BX 

[006 1] I (A)lEttLT»4(CTjR*BII*ff3C 

fcicfcy* r, g. B©*fe©ffij!j»ti»*'ryl/iSfflMcfc 
»t*BSHitLT*i66ti*. c©teaic«j:y, r, 

G. BCDffifcEl/'Tx-i'XTWl 2 5lcSjift-«Z& 

tfr**VA*-fim«©^A*-r;ur-* 2 3 7#s 



dMrtU R AM 2 3lCE«**l*. 

[0 0 6 2] -73s H8Kfcl^T rBBtt©B&J tfg 
tR^tlfclf^ (2fy7ST1 1 3) » BBBax— 5» 
£j£g|32 0 5Kfcl>Tgr3fc<fctf&4 J:»j|2MM)ft 
HSKDR. G, B©fiHc«^TlD«fl»e21. £22. 
£ 23fcHr * 3 o<D?j Sittf 6 ft*. 5H(Ha»7*- 
*£fi£gB2 0 5tt, CftS©7j8iK*#<c£lcJ:ySI 

2 ■ftKStts&nx&Hr siiittflift £ 2 i 

*ttSftfc*B*©MEflWE2ittS2H«i:fctt*:7 

[0 0 6 3] CCT>> &BX©tt]BftKE2itt*-©££ 
BBJ8»T-r *£*tiTfcJ:i\fc fe***&-*BB3fc 
fc**BBBB©«atci*B«e£©inBfl» £ 2i©«' 
S^li'j^fclA, nBflMk£21. £22. £23© 

S-ftfftfco^T^BBCTJSB**** *»Stifc3 
o©illBflRatf MWfiE^x - * t *ti* (SUM!* E j 
t LT»4fcfc©jWa^Sft*«£fc(«EBttE j# 
BEJ»»f f -*te*ttSftT , feJ:i\ ) Uf7 7'ST 

117). ufticty, Bmi^^-^ttHiwxftBiE 

2 3 5 ££j$r«Z£?Bl$tt©B£Bttlc<J:SgB*[ 
*fl6©*¥f*©B«tclXyat>C<t:t»R]«li:ft5. 
JhftBflBl8»f-5itt, ttB*ty 1 2 3fc«SSft 
£ (2fy7*ST1 1 8) „ 

[0064] mittcttitiitwmim?-*B3W* 
*y 1 2 3 iciattSftsBfc* b^#*> 1 2 6*ft? 
*flM#©A*n:»^Tiia*»tf«4*n*. 

ttffWc*j£SftT BBBWc J: UHBtftfB 

it^Btt (Btt) «aVrs8*«iBt'»*Ctfc*»J» BB 

* ©a$ #-b8jb tss. 
[0 0 6 5] MftWlctt, r»5u\i r»a©j ^© 
*BB*srWI, r^jft^©j r^Boj rgTtfy 
©J flM)R*Jfl»5S«-**Jt*^ri:B. rs^,!:L 
fcj ra-^tg^j BOBBBX«S«mL rB# 
ft^ofcj rgy^j BasBfr6S0«BB«ffir* 

sw©*»tf#yffl*ftTt.«i:t% iam*nfeBBB8»T 

2 3 6 :^©}fK©l«lc«H 1 oic^-TH 
H©«aiciifin*n^o 

[0 0 6 6] ftfes H4T'lix 77y->a.»7f6T r -^2 

3 4 W»JMI**IT^*BB«»T-' > 2 3 6 liR A 
M 2 3 IcIBtt* tlT^«tf. Ctie<I!)7 : -^ttR0M2 
2KIB1S*;hT i t ) <fc<. MB^CU 1 2 3 KfBtiiMaT 

[0 0 6 7] BBB«!>BBU:Br«BII!Jt»T— 5»#* 
J84ft*£B'J*T-*lcBBa#T-*tfa«;!ttu ffl 
BR©BBW»Ttcfei**^i**-r;UB«©7 ir -*tf4 
fiE^n, Vi»*-f/Ur f -i S»2 3 7iLTRAM2 3(C« 
(Xx->7ST1 1 9) o BBQOBBBBT 
Kfe^*ttA*-r;l/BB*^iaW*ctH:J:y» £©* 
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[0 0 6 8] 1 -DWKZ'OmiSHDT— £#£fi££*l. 
-5<h. r*77U*1 2 5<3g;f44H8(C;fxL/i:P<-:i 
-■B'Nfcll* Uf7 7ST1 0 6) o *LT, *5 
icHWOjWitffftJhfcli^ Ur'>7ST1 1 1~S 
T1 1 3) , m<Wkm)V®®<DT— »1f&M&tl 

<!:, H8ft^UB1 1 te5?*"HffltCT rcancelj AW 
StU tfi^f/l/x-* 2 3 7 (04ia#ttJtM»7-r*. 
ftfc, H9&l>L01 IteaVfBffiKfcl^T Ik*J 

[0 0 6 9] VUmi\,T-*2 3 7&£f8.2ftZt. 
•#feJ8#T-* 2 3 56J:m*YJlf-$ 2 3 7 
#77-r;l/ffc8«2 o 4'\«!:$EjSi'n, 77"ni/ffc*» 

204(4, +>-A*'r;l/7 r — 5»2 3 7, fc<fctf, 
/I/T-* 2 3 7 54fiEL/cl«(Cffl^5tirc^^»f r - 

^23 6 smersnm (j-xt, r^B^i^tsj tv> 

'J 1 2 3 Icfi&TttlS Uf7 7*S T 1 2 0) . 
[0 0 7 0] HI 214, »¥#7 7*-r^l/3 0O«5fi*«| 
S^H?**. OT#77^3 0OMS'jr3 1K 
14, «*£§£LT, aJW*7 7-ni/?fc*e£*5*T 

#^v«r3in:*M**ti*. SSlc, iiif!*S4-r5IS 

©«U SW£jC0>ff£Hlo6hfcH9lJl 

it (5/+y**t:-K*MHMJ) mt^y^3 1 US 

[00 7 1] A7^3HCig?<llt*:gi5»3 2lCt4, %(* 
fefiEtfx-* 2 3 5 i: LTSSHftafflBflWfttfttM 
Sti*. 

[0 0 7 2] «±0*3lCLT*t-»>^'J 1 2 3 

(cfi»*tife»5*7 7Yil/3 oa3«fctf**WMKr*iT 
^*BWIJjS»t-* 2 3 6 (*S5* t'J flflMHUilSax 

) *iBi v rM*ii£r«H«>r?«ji/*i 

>7l«)BftlEO^TttWr*. HI 3fc<fctfH1 4(4 
EVE*- Rc33tt*r-7^Ua> 5 1 ©HftaMMiSS 
TB?»*. 13<i<DS£(4, H4(c^rmM9£92 0 

[007 3] teffl^AWEtf* > 1 2 6 «Hft L 



wmo-mtfT-ixyM 1 2 sicsst&ri* Uf? 

7ST3 0 1) „ 

[0 0 7 4] HI SttltZ^jUBflHOHHjiftKStl 
/■cMB*«mr*H'P**. H1 5lCfc^T, ^i**^ 
;I/Bflt4 11-41 3l4III-©»¥ft : &^LTfc»J, 1 

1 1 ~4 1 3»JI&«aH0>MHl&#r-: *2 3 6*m 

^Ttja*tifcH«-p»y, H9 ICS-rum!: 

^A^Jl/MM 2 1. 4 3 1 
(4, *tl?tUlft«a?#7 7'-f;U3 0fCd**l*. 
A*-OHBI«4 4 1 ~4 4 4ttl^-©tft¥f*£^LTfc 

y, iofl>«5(*:77-riU3oicd*n4. itik*-r;i/ 

GMR4 4 1 ~4 4 4(4, 0J*.(4, H 1 1 (iSlTJI&S 
[0 0 7 5] tf^*-fjUWM)-R*#JHLT» 

[0 0 7 6] **<D*$>£J^7c3HR£: LT, 

■y7lcJ;4SlR©Ji^ Uf77ST3 0 2) , HI 6 
f=wf *?KW*ft«»T-* 2 3 5 fc&jftr'<£MH 
J8»r-* 2 3 6*S^r57i:4!)01iS6 ,; x-i-7x7U-l' 

1 2 5 (cgjj^-ti^o H1 6©SStC*Jt'»T^a*aS? 

rscttcfcy, H94^lhi MzmfrsLTcmmom 

iRWm^tWfiTZ Ury7ST3 0 4) . ftfc, H 

[0 0 7 7] fgmWKR CTSfc-B, SSWfiK^x-^2 
3 6<DSi*R) ty^/UAy^ 1 #S^t«C^(Cj: 

y af77ST3 0 5) , ^/arsBwaisax-* 2 

3 6flWS*tl* (SfettMMCJ 1 2 3 6 x 5 RAM 

2 3'si:B!*tt*n*) (7X7 7ST3 0 6) . - 
75, XxyyST3 0 2(CT»«*nfc1tA*-f;U«» 

ic»isr*iiK*6ia»T-5i 2 3 5<wi-ajp<« y 1 2 3 

6^6^aiT*-n Ufy7ST3 0 9) , tlttfefi)6#T 

— 2 3 5 tHHia^T-r jii^fiE^tiTiiax-^ 

tftdWrtl* (XT77-ST3 1 1) „ 

[0078] ^BKjavs(4ii«!<D-y'rX6 , !S*?.,'S*^ 

T, ^*^l/T-*2 3 7©*J«i:BHlTasy» S3 
*S«ttf»4 fCT^f -WHMTfcft, &Wm<D RGBftf 
^466nSo T r ^77U'T1 2 5(Cl4H^T r -'S'(CSeo 
TW*tf«w*tl Uxy7ST3 1 2) , JKR*nft 
+tL.*f;bli^(h[H|-a)»¥f*A ,; , H»i*nfc!BWTO 

mat LTs^Tjrtis. 
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[0 0 7 9] ?7jU?U'y9liT?4»*^JbHft4>Sft 

mbtitcms UT77ST3 0 3) , mmnrcv 

•;>7ST3 0 7) . *LT, fSW1fatE»)S'r«!SWfi8 

»r-* 2 3 6 as?*tifc*i»*-r 

SEStl* U777ST3 0 8) o iHJRSft 
^A^YiUMMcttflS-rSMttfiOdx-^ 2 3 5tf 
*»*t'J1 2 3frSR*ttJS*l Uf7 7"ST30 
9) . WSStifcBIWffi^x-^i^jaStiiCi:^* 
yxVX7Ufl 2 5»cB«tf«S*ti* Uf'y7S 
T3 11, ST 3 1 2) . CftlCfcy, Itik^'filM 

[0080] ftfe, nsttitcwmit. jMkekutb 

*Jfl!>B»7*-?'y h (EBSnTtJ:^) lETflW* 
^'J 1 2 3tCfiW*tl*. 
[0 08 1] J-X±^«fc3tC. f^/W^7Rtt, 7 

77->20N ©ttttlcTBB* ftfcB 1 BflU 77 7-> 

aOFFOttffilCTSS*tl/-cm2il®, fcJ:0-\ 75 
y *j a WDmti&tniB £ 6 Ba^BSJOBWfl 5 * »J Mt 
4C*lft«»7 s -*(c«ar**»ft«#7 t -*2 3 5tf 

*«.5n^o *lt, iw*eia»T-*2 3 5tfs*r* 

JfftSHSlLfcBfcT-* £ \JZnum)\/9-* 2 3 
7tfS«*tU ttf*6l8#T-* 2 3 5l*-»TA*-f A/r 
-*2 3 7££t,l::7ttM j ey 1 2 3lc«S*n*. 

[0082] cmcty, B»*sar*iB»ci*trik* 

^B««MM-*c£tfRrttfc**. ft* 
ftlt»T-< 5»2 3 5frSffB*frtfTBB*ff£lft: 

«Lftyr*ci:ft<» w*ej*»T-*2 3 5tf£© 

cfc 5 y - *<D fr*M fi^offliSlc 

bbtse r*to*» iw*fea»T-*© 

[0 0 8 3] Bft019£«)ftlCli* a(*fefi£»7 r -^2 
3 5 KMBjaTJT*-* 2 3 6©ffl»<D«ffifrSSJR*ft 

feti©*tt«ic^iar * c t tf RiftT* y , ma©faw 

W«T©Bf a««3WW)B«*II4r * C i: T'£ 5o 

r^)i/ft>7 1 Tttiw*ej«#r-5i 2 3 sfccttfig 

2 HB x— jr SRfflJfttt?- * 5 5 C i: A^Rlife 
T-3aSfc4&. BBRroBHBBTQBftfcBaKffSr 

[0084] BWJ8#t-*2 3 6£LTB91C 

«5*f*J:3lC«Wfc (D6 5. D5 0H) «Bt*T£ 

•sparse 

[0 0 8 5] 1r^*-<A/T-*2 3 7ttiMK*7 



2 3 7 <fc*M*;fel$#T-* 2 3 5 itt-ttWKIX 
yfifeft*. L/cibT, *#&B0t-*2 3 5*« 
©IB»«f*lc**Lfcy, MBT«B(c»s B«K % +t 
^iM'/l/T-* 2 3 70«Jf*»JBtfff^ WfcfefiE 
»r-r S* 2 3 5«flK»Jft^tfM&ftfi. 
[0 0 8 6] VktMhT-l 2 3 7®±JSElcfc^T i t» 

[0 0 8 7] mL<DVi»%<(}\>Mto<DT-*%: 

w»©*i**'r^BB*#B , r*cttfT**. c©» 

+J-A*-f;UB«©aS?lcl8 LT#9 7~Jl/7 'J 
v?tZ£tiZ&V. +J"Z*;M'/l/7 ? -'?2 3 7££j$L 

imnm&MiT-* 2 3 6#annicwt6j8ft7- 

$235 IC-^fiK^ttSC^frb. HKfiEflx-* 236 

[0088] ftfcs ^*-r;UT-*2 3 7*tar* 

BK. B#ftB«y-4i2 3 5*B'htT*l k 6BBlt» 

w*ftja#r-* 2 3 5 warn 

BK»t— **£j£LTfrSI6'hLTtfA*'rA/7 J -*2 
3 7*^***yfc»J«©IIIUBtfBS*iTl/'*. E 

tilery, ■y^-fiUf : -^2 3 7©*fiE6tffliSict7t) 

[0 0 8 9] -75v 7-7*^**7 1 <h LTttW $*&*8 

C DSSTSxi^/Ua^OfflPMiflBEEfcjy* 
ttfefiSWrx-* 2 3 Sfi^WA^-r^T*-* 2 3 7£ 
C*lfc«fcy, ^fefiE»x-^2 
3 5fe*tf1r^*-f 2 3 7**»*»ft*3lffl 

©x-7^;U*P<5 1 ©itmt- K<!:LTngrra;:<!:# 
[0090] <2. m2©nss©jB<ti>8n©i!fi£© 

S*S7tf» ja^x-^WSBS^^Vt'n-^tcTtTd 
C^<b«>«%A/RTB?ft%. 01 7ttH>e^-'S'*ffl 

1 a<»:aVtfa~5'5<!:©H^ ; &^"rElTS^o t-7^ 
;l/*^51at*. CCDlcTB1i*tifcB«T-di** 
©**7l.»ytytc«SU 3Vt:a-*5li»«^t 

y^6B«r-ii*R*fflLTW*6ia#T-4is t^A 

[009 1] 7?$ Art* 7 1 att, E13<hIS]8l<DtSfiE 
«tU 77->->aONlCTffiSLT#5tl*miB® 
7*-*i77y->aOF FlCTa»LT»6*l**2B 
«T-*i:77 , y5/a7l6lEBr«77y->a»7l6T-* 
&«9wy%y 1 2 3(c«^-r*. ^LT. M4R>%y 
1 2 3*^LTiltl5©7 r -^*i 5 3>fcfi— £51C&j£ 
-T^fc-Ss t5?*;U**7 1 «B«**#r* 

«itg©^*^L, M*&mftT-*. +f-A*-rji/T- 

BBB»7*— 5t*«6fcy» »¥fc77'OI/*f1sfiE 
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[0 0 9 2] 3VKj-* 5li, H1 8lCwrJ:3K> 
«BmMn«fT 5 CPU501, «*7P?7A£IB 
1lt* R OM 5 0 2 £ £ tf&aif ffCeUT 5 R A M 5 

E«*ff3HtT-f^5 0 4» &O1IM0>SCT$fT3 
T-fX^K 5 0 5, «ffl#fl»60!)A**a^J-** 
-*'-K5 0 6afcJ:r/7775 0 6b, ftx-rX*, 

*«Mt*Hy*fT3BH*««5 0 7, atlrtc» ttflb<€ 

'j 1 2 3frsn*T-**R3wara- kxp? k s o 
8#. as, <o*-7i-rx (i/f) 

[0 0 9 3] avtfa-i frSlCfct, *f|U:MPR8B5 0 
7**rLTfB8j«f*9 1 fr67P^AtfE&*ttiS*l, 
B5tT-fZ^5 0 4{C|S«*n«. *LT, IWf^U 
ft R A M 5 0 3 tea tf-Stl* <!: tfcK C P U 5 0 1 & 

[0094] P>£a — 5»5F»gg]3©CPU5 0 1, RO 
M502, RAM5 0 3«liH4fijrr8ftHfl&j$V 
201, W*ft«»7-*t«B2 0 2, nU%4i\,T 
-*£fi&8B2 0 3, 77f;bf&£Sli2 0 4, 
-* £/£SB2 0 5£<l:Zfln«i¥£ffi2 0 6tLT«i 
L, SiHfllT"*, S2I«T-$6J:U ! 77 , yi/2 
»»t - * 5 SSWSI^RS^IS U Ki^fclMtSr- * 

2 3 7 fe 7 -f JU 3 0 ££fig L7c »J , Hfc© 

[0 0 9 5] -rates, □>tfa-^5ICT^xy7S 
T103~ST106, ST111~ST120. S3 
0 1-ST309, ST3 11. S T 3 1 2 0i>fKW7 

[0096] m-wmMoimmtmkLrzMS. 

RAM50 3tfr?*Jl'4iy7l4>RAM2 31383 
L, K 5 0 6 a £ £tf79;i 5 0 6b tfjtffcl? 

*V12 6lCiaU T<f*7W5 0 S#T a J*frD 
*=5\<T) : r-<7,-f\s<< 1 2 5fc:«iiiT*. 

[0097] ix±©<fc5ic m i nnmommmzT 

-?*JUa>51£, 7^J1/A>7 1 afcUVfcTa-* 

5 o 5 leasts tizv-ku juMtmir * c t k * 
[0098] < 3 . mmm>&L±. *mvn»nm<DB 



[0 0 9 9] ft 1 ©SUWWBIRTl*, 77'V>i 1 2 1 
7T>J 3foMH!6»**r— ©CAlO £ -5 LT 10 5 tf, 

/cnTt>£i\ fllAtf, 777->i 1 2 1 %y\';U7xtttc 
WfcT* 75v->:i©**fc»tt4Meic« 

[0 10 0] -7j, «3HtEfeJ:l«6*RB*ft«r* 
C t ic «fe »J 7 5 •> -> a 3fc©#3fc*WMfl*» S ttT t> <fc 

fc77->5/a*<0«*lfi»ft**"33fi( v E11LTfe*s Ctl 
5 ro7T3\S7jfli^ffiF^-r 5 C £ J: U 7 5 y > a ft©HPg 

IffiW Bfc*fJSLfc75 -v 'S^WrtHtttthv *? 
7->7x-7;Ui:LTIE1gLTfc#, jU**7y7y- 
7iUO#BR©*(E J: U777 5/a«©fe 

to 1 o 1 ] £/c, ±immommTM, 777->a© 

ON/ O F f^OO 2 0©H«*ljaj LT*{* 

fifiE#7 T -*2 3 5*#»SJ:3fcLTl"*tf, 
*»t-*2 3 5©m#$&LTI*£©J:3ft¥30 

[0 10 2] 00*. tf, f->*?/l/A/7 1 K^7l/?M> K 
■teVtffcBWt, !SfPi3flfi©£J:*©#3fc»*|j» r&teS, 
HRia^T-^tHfiU ■«7 J -*t!!BW«»7 s -4i 
fretlttfefiKTix-* 2 3 5#«*SnT*J:i\ 'M! 

flfi24lc£« 0 0J , MinoltaTec 

hno Report No. 5 1988 ( 9 7~1 0 51) KiEf&£*lT 
t^«fc5lC C C D±lC|lgl5«lCJI^Sa«^Mfli z F 

VH'-bv+tTtt, CCDOi'J7'ei:lc*«li : F»7-r' 

[0 10 3] $fc, t/^PCCDOtulC^iS^TJ^- 
7-fib^*li»ffiB*«T1ia*©li«*K»L» Cft6 

t7;U=TUXAj , fi¥ft?S PRU95-11 (1995-05) (7 7 

~8 4i) icEK^nfc¥%tfaraoMv««. 

[0 10 4] ±|B#a©»Bi: LT, 7j5-CCD©b5 
icfc^T, '>a<«t i t>lo©7- ( -;U^©li^WU§^ 
* C t tc J: »J «Uf©li®^ SW§ L, WfefiE^x- •? 2 

[0105] ^^fiXTjr- ^ \mmmm&mmc5z.T 
y*. iw*e«»7 r -*t.iB«ti k 6{Hwawio»»«ai 
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[0 10 6] $tc. ±B**0»ttTtt, %#feB8»T 
— **ftBJ8»x-*iraR©M»JI« (fccfctfSBH 
ft) iLT«ff*ti*t«WIL^tf, CtlSWx-^© 

<> HWJ8»T-4»<j«»3te»*fl!)»ttia«i:LT«»* 

[0 10 7] ±E*»flWBttTtt» tfi»*-f Jl/y-* 2 
3 7tftt5tt77"rjl/3 0£Kvy#3 1 |CffiMi!r*l« 
tf. nU%>(bT-$ 2 3 7tt%(*fefiE»7 r -^ 2 3 5 

2 3 5i+M»*'T;UT-i 9 2 3 7 £jbM19J<7>77"r /!/<!: 

LTflMMrtu cn6©7 7"r;ucs^ic'j>-?tii8A ,; 

-*2 3 7fr5m?-*l&)f*fefiS6#x-* 2 3 5 ICSB) 

<*&ja#x-* 235 ics-3< mtotonz&wa&x, 
[0108] a*, iw*fia»7 s -**«[i!ia»T— * 

»ftlSfl(»^SBnfk^:£Hra>J(e 8toLfc7 

LT) fit#&tiTfcJ:i>. »TO77"fiU«>7*-7y 

[0109] ±iBSia©»!i87tt«a©fe5ast«:»(SL 

[0 1 10] ±IBHSS©JfJteTli. !HgB3<DBBipj9m« 

[0 111] *fc % ±EJtttafgB?tt« x-7*/b** 
5 1 rtwc P UH-¥>H>tf a— Sf 5P«g<DC P u^««a4 

jcwr±»ft«Hi«*y 7 k 7 1 T'WKHsrr s tut 
lawmssic * y n^tiT t «fc is 

[0 112] 0®©£SfcJ:tf'BJlK!&g£5lHl i tK t 
V9)\,-h*z> 1 */tl*3>tfa-*5lc*y^Tff*>tl 

WtfefiEttx-* 2 3 SOSfiEST'fcxv^JU 

77-</U3 0<0£fiL MtfK« BH*0S£tf3Vfcfa- 

[0 113] 

mwoM&s] l9o*wt»» 



-^cwya^tfawi:**. 
[oi 14] sfc, b**2©*b?. ffiaoft&aa 

[0 115] Tits 3 ?&*<rjUB 

•for- ^t^ftfefig^x-^i^-ftwjcixyift^c 
[0116] *fc» me!i4«)fHBTttx *i»*-r/Mi 

[0 117] tfc, l§*«50SIWT*ttx RMItX 
BLfc*»WA*^l/BB*#Br*Cfctf"P**. 
[0 118] B*B6aflti?lk BRWja»x- 

[0 1 19] W*JS1 OflMSWTttv Jl/BB© 

t- * ooimzmmzn 5 £ <t 
[0120] b*bi 1 *>miz*\t.. ttttfeBKttx-* 

r- ' * £§H KIR y » 3 C t IfTft Z . 
[0ffi©!BW£:StHli] 

[h i ] 1 otmoMmmzT'Jtfr-h* 
[E2] 01 ic^-rx^yi/Ay^rowsET'S^o 

[03] 01 (Cg%r7-?#Jl'ft/7(c&k*T*JMll;:fl 

[04] B3(ijj%?Wftlc£y)ta;!rh3W£ffiJ$«CT 
r7Qy9B?S«. 

[0 5] 01 KaTTxi^uay^fc^TiBfoUiW?' 

[06] 01 ttstT-JZii-ht^fcte^zmmzM? 

[07] B^BBBai^Q^ftitt'BTftS. 
[08] ^A^-r^HflHcWrSHlWflWBR^ff^B© 

H0o)ffi<Dfi*^ - r0Ta&5o 

[010] ?A*<f/UB«(c»T3JBW0aH£ff5IB 
con®©? 6 Kflfi©ffll*^-r0T**«. 
[011] lt^*-f;U0«c»T«BI[fllflD»?*fT?PR 

[012] tt¥#77-f;UrtOT-4««Bi*wrHT« 
5. 

[01 3] Wk*M±t**<DT s J*}\tl3*^0)WtO) 

[01 4] Mmzms.tzi&OTyziitit^vmtto) 

[015] <7A*'T;UB«0!)-K6^*tl^:«?*^ 
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/ =7 fc J;t?=l V fcfa — 5! SftHr**. 
[ill 8] □>tfa-^(7)rtgpfilfi£^-r^P-y'?ElT- 

1 Tv4*Mj*5 

5 3>tfa— 5? 

2 1,50 1 CPU 

502 ROM 

503 RAM 

CCD 



2 2, 

2 3, 
30 

3 1 
9 1 

1 1 2 



1 2 5, 

1 26 
202 
203 
204 
206 
23 5 
236 

2 3 7 

5 06 a 



5 0 5 rVX^W 



506 b 

54 1 7n??lx 

203 1 «/Jxx-*^l8» 

20 3 2 #«g|5 

ST119, ST120, ST302, ST303, S 
T306, ST30 8. ST311 Xt77 



[HI] 



[H8] 



,122 



121 



12 



/ 




123 124 



1 . 

4 . m&#o>mm 



5S1R*^ jl 
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